Abstract. -Raman scattering from zinc sulphide crystals containing a transition metal substitutional impurity (Mn and Co) is reported at different pressures up to 40 kbar. Numerical calculations of these impurity induced Raman intensities are also made on the basis of Green's function theory. It is shown that the features observed in the Raman spectra of the above crystals may be interpreted as a series of resonant modes due to the weakening of the impurity-sulfur bonds by about 20 %.
1. Introduction. -When impurity atoms are introduced into a crystal, new phonons are induced which were either inactive or inexistent in the perfect crystal. There may arise two possibilities that a) all the modified modes lie within the band mode region, or b) some new modes occur at frequencies in between or greater than the bands of the allowed frequencies of the host system.
In the recent years, these impurity induced modes have intensively been investigated in numerous crystals using both infrared (i.r.) absorption and Raman scattering methods1. Most of the works have concerned isolated or complex defects in crystals at atmospheric pressure. Rather sparse are the studies of the influence of a reversible perturbation as hydrostatic pressure on the defect modes.
The present communication is devoted to the effect of hydrostatic pressure up to M 40 kbar on the Raman spectra of ZnS containing transition-metal atomic-substitutions (Mn and Co). It is shown that the pressure dependence of the vibrational modes is a useful tool in the assignement of the impurity-induced modes.
A calculation of the impurity induced first-order Raman scattering (IFOR) is also performed here for the above crystals, at 40 kbar pressure. As a result, our calculation reproduces very well the experimental results by assuming a weakening of ~2 0 % of the impurity-host bonding.
2.
Experimental. -The Raman spectra were measured using a "Spectra Physics" spectra (see Table 1 suggests the possibility of gap modesL.
the defect phonon peaks that are listed in Table 1 . Secondly, resonant modes characterized by a strong enhanc-ent of amplitude of vibration in the vicinity of the defect, could also be responsible for the observed defect spectra. We expect that, upon pressure application, the Raman spectrum of the "defect activated phonon density" should reflect the variations with pressure of the dispersion curves at zone edges, and thns present a modification of its structure because each of the high symmetry points of the Brillouin zone has a different pressure dependence coef ficient4. We have seen that, in fact, it is not what we have observed in the experiments under compression (c. f . Figs. 1 and 2 ) .
This behaviour under pressure is an argument in favor of our second hypothesis of "true defect modes".
3. Calculation. -In this section we attempt to calculate the IFOR spectra due to the above impurities on the basis of the Green's function technique, by using a rigid ion model of 11 parameters (RiM 11) for description of the perfect crystals2. Among the possible one-parameter defect models, we consider the one proposed by Grimm et a1. 5. In this model, the defect can be described by a single dimensionless parameter t 1 2 crystals at atmospheric pressure has already been given in a previous work3. We have shown that the calculated results provide an excellent agreement with the experimental structure for the value t = 0.2 of the defect parameter, i.e. a weakening of the impurity-host bonding by a factor 0.8. This calculation predicts also no gap modes for the-selected value of t and in the frequency range under study. Therefore, the only "true defect modes" which could be responsible for the observed structure are the resonant modes.
In order to clarify this question furthermore, we have calculated the IFOR spectra from Mn and Co impurities at 40 kbar ; the shift of defect modes with pressure is in a very good agreement with the one observed experimentally (cf. fig. 2 and Table 1) for the value of t determined in the calculation at 1 atm. pressure' : tW0.2.
This constitutes a supplementary test for the chosen models of the perfect lattice and of the defect.
